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Mountain View Power,

January 31, 2006

Bill Rogers

Regional Permit Program Coordinator
Idaho Department of Environmental Quality
1410 N. Hilton

Boise, Idaho 83706

Dear Mr. Rogers
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Department of Environmental Quality
State Alr Program

Inc.

Attached are two copies of an application on behalf of Mountain View Power, Inc for an
air quality Permit to Construct (PTC) the Gateway Power Plant southeast of the City of
Boise. Also attached is a check for $1,000.00 to initiate the permit processing.

The Gateway Power Plant will be a synthetic minor facility by limiting its annual
emissions of criteria air pollutants to less than 250 tons per year. In general, this facility
is predicted to have very low impacts on the local air quality.

I am also requesting the opportunity to review a draft of the proposed PTC prior to this

being finalized or issued for public review.

If you have any questions please contact me at 208-331-1898, or Gordon Frisbie of
Arcadis-Greystone at 303-850-0930 or gfrisbie@arcadis-us.com.

Sincerely,

,f"f“?
Ko
Fo

Bob Looper
Mountain View Power

Attachment
¢: Ron Williams

1015 West Hays Street  Boise, Idaho 83702

Phone 208 331-1898

Fax 208 343-1218
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1.0 Introduction

Mountain View Power, Inc. proposes to construct and operate the Gateway Power Plant (GPP).
GPP will generate electricity using clean burning combustion turbine (CT) technology. The CT will
be a Siemens 501F (S 501F) with a nominal rating of 180 MW at 59°F (greater than 200 MW at -
20°F). The CT will operate in simple cycle mode and will be fired on natural gas.

The power plant will comply with federally enforceable restrictions to limit emissions of criteria
pollutants to less than 250 tons per year (ton/yr) as a synthetic minor source.

Idaho Department of Environmental Quality (DEQ) PTC application forms are presented in
Appendix A.
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2.0 Project Location

GPP is located in the City of Boise, Idaho approximately 0.7 miles west of Interstate 84 at the
South Eisenman Road exit (Figure 2-1). This location is designated as a Class II airshed under
federal and state air quality regulations. The air quality at this location is in attainment for all
federal and state Class II air quality standards. The nearest federal Class I airsheds to the project
site would include:

e The Sawtooth Wilderness (95 km)
e Craters of the Moon National Monument (204 km)

p1833-ptc-app(jan.11.06).doc -2-1-
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3.0 Source Descriptions

GPP will be based on the simple cycle power generation process. The emission sources associated
with this process will include:

e An S 501F Combustion Turbine (CT01)
e Fuel Dew Point Heater (FHO1)

Figure 3-1 presents a site layout or GPP.

3.1 Combustion Turbine Process

CTO01 will be a simple cycle combustion turbine, and will primarily be used to generate electric
power to meet peak system load requirements. The S 501F combustion turbine is capable of rapid
start-up thus permitting the plant to quickly respond to system demand. CT01 will have a nominal
rating of 180 MW at 59°F (greater than 200MW at -20 °F). Figure 3-2 presents a process flow
diagram for the simple cycle combustion turbine process.

The CT will be a single-shaft machine of single casing design. The compressor and turbine have a
common rotor supported by two bearings: one located at the inlet side of the compressor and the
second located at the exhaust side of the turbine. The rotor is an assembly of discs, each carrying
one row of blades, and hollow shaft section, all held together by a pre-stressed central through bolt.
The turbine rotor is internally air-cooled.

An air inlet system provides filtered air to the CT compressor. The system will be equipped with
multistage, static filters, and an evaporative cooler to enhance performance at ambient temperatures
greater than 50°F. Following the compressor, a ring combustor is connected to the common outer
casing of the turbine. Natural gas is injected into the combustion chamber and ignited. The hot
combustion gases expand through the turbine section of the CT, causing the main shaft to rotate
and drive the electric generators and CT compressors. A uniform exhaust gas temperature field is
distributed over the full cross sectional area of the diffuser that directs the combustion gases to the
turbine blades.

3.2 Fuel Dew Point Heater

A fuel dew point heater with a rated heat input capacity of 3.6 million BTU per hour will also be
operated at the GPP site. The dew point heater will treat incoming fuel to optimize CT
performance. This heater will be fired with natural gas.

p1833-ptc-app(jan.11.06).doc -3-1-
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Gatéway Power Plant Application for Permit to Construct

4.0 Project Emissions

A spreadsheet containing operating parameters at various operating conditions has been provided in
Appendix B. The engineering and emissions data were provided by Siemens Westinghouse, and
were used to calculate the emissions and stack parameters required for the dispersion modeling. Air
emissions from CTO01 will include nitrogen oxides (NOy), carbon monoxide (CO), non-methane-
ethane volatile organic compounds (VOC), particulate matter with a nominal diameter less than 10
micrometers and 2.5 micrometers (PM;o and PM, 5), sulfur dioxide (SO,), and various toxic air
pollutants (TAPs).

CT emissions of NOy, CO, and VOC are typically reported in units of parts per million, dry volume
basis, corrected to 15 percent oxygen (ppmvd@15% O, or ppm). Sample calculations for
converting ppm to pounds per hour (Ib/hr) values have been presented in Appendix B.

Emissions rates were evaluated over the range of expected relative humidity and ambient
temperatures as well as the range of CT operating loads. These also included emissions occurring
during startup and shutdown operations. Startup and shutdown operations will cover the load range
from 0 to 60 percent, and normal operations will include the loads from 60 to 100 percent.

Table 4-1 presents the rangé of operating and ambient parameters that were included in the
modeling analysis.

Table 4-1 Range of Ambient and Operating Parameters

Ambient Temperatures (°F) -20, 0, 50, 100, 110
Ambient Relative Humidity 100%, 60%, 10%
Operating Loads Startup/shutdown, 60%, 70%, 80%, 90%, 100%

Using the data presented in Appendix B, the maximum hourly emissions were combined with
startup and shutdown data for calculating maximum annual emissions. If the resulting annual
emissions were estimated to be greater than 249 tons per year, the annual emissions were arbitrarily
set to 249 tons per year.

- Table 4-2 presents the emission summary for all operating scenarios. These values represent the
worst-case emission profile for this facility. The hourly emissions of NOy, CO, and VOC represent
a shutdown event and a startup event with operations for the remainder of the period occurring in
the normal load range.

p1833-ptc-app(jan.11.06).doc -4-1 -
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Table 4-2 Maximum GPP Emission Rates

Pollutant Ib/hr ton/yr
NOy 92.1 249
CO 1644.9 249
VOC 159.0 120.0
SO, 111.6 249
PMjo 31.0 135.7

4.1 Emission Controls

Ultra Dry Low NO, (DLN++) combustors will limit emissions of NOy to 10 parts per million dry
volume basis corrected to 15 percent oxygen (ppmvd @ 15% O,) at operating loads above 70
percent.

NO, concentrations at normal operating loads between 60 and 70 percent are expected to be 12.5
ppmvd @ 15% O,. These higher concentrations were accounted for in the modeling analysis.

Emissions of CO, VOC, TAPs, PMy, and PM; 5 will be controlled with efficient combustion.
Emissions of SO, will be controlled through the use of low sulfur natural gas.

PM, 5 emission rates were conservatively assumed to be equivalent to PM;¢ emission rates.

Table 4-3 presents a summary of the maximum normal operation emission rates for NO,, CO,
PMi0, PM, s, and SO,. SO, emissions based on the maximum “pipeline quality natural gas” sulfur
concentration of 20 grains per 100 dry standard cubic feet (gr/100dscf). Actual natural gas sulfur
concentrations are expected to be less than 2 gr/100dscf. The maximum emission rates were
accounted for in the dispersion modeling.

Table 4-3 Maximum Normal Operation Emission Rates

Pollutant Operations Emission Rate Units

60% to 70% Load 12.5 ppm
NOy 70% to 100% Load 10 ppm

60% to 70% Load 50 ppm
CO 70% to 100% Load 10 ppm
PM;g and PM; 5 All Normal Loads 18.41t031.0 Ib/hr
SO, All Normal Loads 58.0to111.4 Ib/hr

4.2 CT Startup and Shutdown Emissions

During the startup and shutdown of a CT, short term elevated emissions of NOy, CO, and VOC
may exceed the hourly values shown in Table 4-3. Because emissions of PMg and SO, are related

p1833-pte-app(jan.11.06).doc - 4-2 -
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to fueling rates and operating loads, these emissions would typically be lower than normal
operation emissions during startup and shutdown events.

Startup and shutdown events are expected to be less than 1 hour each, and there may be as many as
10 startup events per day and 400 startup events per year.

Depending on the averaging period, emissions corresponding to a conservative schedule of startups
were combined with normal operation (60 to 100 percent load) emissions. For example, 10 hours of
startup and shutdown emissions would be combined with 14 hours of normal emissions to calculate
a 24 hour average. These averages were compared to continuous normal operation emissions and
the maximum of these two values were used in the dispersion modeling analysis. Maximum startup
and shutdown emission rates and duration of these events are presented on Table 4-4.

Table 4-4 Startup and Shutdown Emission Rates

Emission Rates (pounds per hour)
Operating PMyp and Duration
Scenario NQO, CO VOC SO, PM, 5 (hours)
Startup 83.64 1514.63 146.58 65.63 9.59 0.68
Shutdown 101.99 1811.25 174.87 81.94 11.64 0.53

Depending on the averaging period, emissions corresponding to a conservative schedule of startups
were combined with normal operation (60 to 100 percent load) emissions. These averages were
compared to continuous normal operation emissions and the maximum of these two values were
used in the dispersion modeling analysis. Table 4-5 presents the startup and shutdown schedules
used in this analysis.

Table 4-5 Startup Schedules

Averaging Period (hours) Number of Startups
1 1

3 3

8 8

24 10

8760 400

To maintain conservatism in the emission estimates, no downtime was assumed to occur between a
shutdown and startup for the multiple startup schedules.

In addition, because shutdown emissions are slightly greater than startups, these schedules also
account for multiple power trips during the 1, 3, and 8-hour averaging periods. During a startup
power trip, the load will drop back to zero percent and the grid synchronization process must be
repeated. The result is an extended period of startup. The schedules presented above assume the
CT will always be in startup or shutdown during the 1, 3, or 8-hour period.

p1833-ptc-app(jan.11.06).doc -4-3 -
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4.3 Compliance Monitoring

A compliance monitoring plan and certification are presented in Appendix C. The compliance
monitoring plan has been presented to ensure the synthetic minor status of GPP.

p1833-ptc-app(jan.11.06).doc -4-4 -
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5.0 Impact Analysis

This section describes the air pollutant dispersion modeling setup. The following modeling and
analysis methods for the air quality impact assessment will be discussed:

Ambient air quality standards

Background pollutant concentrations

Local terrain

Model selection, setup, and default parameters
Meteorological data selection and processing
CT load analysis

5.1 Ambient Air Quality Standards

Table 5-1 presents the ambient air quality criteria that were used to assess the results of the
dispersion modeling. State of Idaho standards are equivalent to the National Ambient Air Quality
Standards (NAAQS) presented in this table. These standards are presented in concentration units
of micrograms per cubic meter (pg/m’).

Table 5-1 Summary of Regulatory Ambient Air Concentrations

Pollutant Averaging Period NAAQS (ng/m’)
NO, Annual Mean 100
1-Hour 40,000
CO 8-Hour 10,000
24-Hour 150
PMg Annual Mean 50
3-Hour 1,300
24-Hour 365
SOy Annual Mean 80

5.2 Background Pollutant Concentrations

Table 5-2 presents the DEQ default criteria pollutant background concentrations that were used for
this modeling analysis. These values were added to the estimated GPP impacts to assess any
potential cumulative impact.

p1833-ptc-app(jan.11.06).doc -5-1-
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Table 5-2 Default Criteria Pollutant Concentrations

Pollutant Averaging Period | Background Conc. (pg/m?’)
NO, Annual 32
1-Hour 10,200
CO 8-Hour 3,400
24-Hour 34
PMm Annual 27
24-Hour Undefined
PMss Annual Undefined
3-Hour 42
24-Hour 26
SO, Annual 8

5.3 Local Terrain

The terrain in the vicinity of the proposed site includes simple, intermediate, and complex terrain.
The terrain to the north, east, and west of the facility site is primarily simple terrain. The terrain to
the south is a combination of intermediate and complex terrain. The nearest complex terrain (terrain
- with elevations above stack height) exists approximately 1 km to the south of the facility site.
Complex terrain also exists north of the Boise River, approximately 3 km northeast of the proposed
plant location.

5.4 Model Selection and Setup

The Industrial Source Complex Short Term model (ISCST3, version 02035) was used for the GPP
ambient impact analyses. The ISCST3 model is a steady-state, multiple-source, Gaussian dispersion
model designed for use with stack emission sources situated in terrain where ground-level
elevations can exceed the stack heights of the emission sources.

5.4.1 Model Setup

The following regulatory default options were used:

e Final plume rise

e Stack tip downwash

e Buoyancy induced dispersion

e Calm processing

¢ Missing data routine not used

e Default wind profile exponents (rural) = 0.07, 0.07, 0.10, 0.15, 0.35, 0.55
e Default vertical temperature gradients = 0.0,0.0,0.0,0.0,0.02, 0.035

e "Upper Bound" values used for supersquat buildings

p1833-ptc-app(jan. 11.06).doc -5-2-
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e No exponential decay for Rural Mode

The ISCST3 modeling employed the final plume rise option, as recommended in the USEPA
Modeling Guidelines. Buoyancy-induced dispersion, which accounts for the buoyant growth of a
plume, caused by entrainment of ambient air, was also included in the modeling because of the
relatively warm exit temperature and subsequent buoyant nature of the exhaust plumes. As
recommended by the USEPA Modeling Guidelines, stack tip downwash was included.

Based on the land use classification procedure of Auer (1978), land use in the region surrounding
the project site is greater than 50 percent rural. Therefore, rural dispersion coefficients were
assigned.

The calm processing option allows the user to direct the program to exclude hours with persistent
calm winds in the calculation of concentrations for each averaging period. This option is generally
recommended by the USEPA Modeling Guidelines for regulatory applications. The ISCST3 model
recognizes a calm wind condition as a wind speed of 0 meters per second (if ASCII data are input)
and a wind direction equal to that of the previous hour. The calm processing option in ISCST3 will
then exclude these hours from the calculation of concentrations for the various averaging periods.

5.4.2 Building Downwash and Good Engineering Practice

Building wake effects were included for both point sources and all structures and buildings at the
proposed facility. The ISCST3 wake effect inputs were generated using the Building Profile Input
Program (BPIP). Figure 3-1 shows the source and building locations included in the analysis. BPIP
was also used to analyze Good Engineering Practice (GEP) stack heights (Hg) =H + 1.5 (L) for the
point sources. This demonstrated that the modeled stack heights did not exceed GEP limits.

Table 5-3 presents the dimensions of the buildings and structures associated with the GPP.

Although the combustion turbines will not have a rectangular structure, the dimensions presented
below provide a conservative approximation for air dispersion modeling.

Table 5-3 Building Dimensions

Building/Structure East-West Length (m) | North-South Length (m) Height (m)
CT01 11 38 6.5
CT01 Stack 9 10 18.3
Administration Bldg 13 28 5.6
Maintenance Bldg 16 34 5.5
Gas Heater 3 8 1.8
Gas Filter 3 10 1.8
Inlet Filter 10 15 15.5
Transformer 13 19 7.1
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5.4.3 Ambient Air Impact Receptor Grid

Receptors at 25-meter intervals were placed around the facility's fence line. Outside this fence line,
receptors were placed according to the criteria shown in Table 5-4. A map of the receptor grid is

presented in Figure 5-1.

Table 5-4 Ambient Receptor Locations

From To Receptor Spacing (m)
Fence Line 2.0 km 100
2.0 km 5.0 km 250
5.0km 10.0 km 500

The receptor elevation values were obtained by importing the UTM easting and northing
coordinates of the dispersion modeling grid into Microimages' TNT Mips image processing
software. These grid points were overlaid on 30 meter USGS digital elevation models (DEM) to
extract the elevation value at each location. Each 30 meter digital elevation model is coincident

with (or has the same extent as) the associated 7.5 minute USGS quadrangle.
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5.5 Meteorological Data

5.5.1 Data Selection

Five years of surface and mixing height data (1986 through 1990) were used for the dispersion
modeling. The surface data were obtained from the National Climatic Data Center (NCDC)
SAMSON data compact disc for Boise Airport, and concurrent twice daily mixing height data were
obtained from the USEPA SCRAM website for the same monitoring location.

5.5.2 Data Processing

Surface and mixing height data were processed by PCRAMMET into an ISCST3 meteorological
data set. A stability class for each hour of data was calculated as part of this processing.

5.6 CT Load Analysis

The CT load analysis included all normal operating emissions and exhaust data over the expected
range of operating loads and ambient conditions. Appendix B presents the range of exhaust data
used in this analysis.

5.7 Criteria Pollutant Impact Analysis

The load analysis evaluated impacts from all criteria pollutant emissions. For each load and
ambient condition, the normal emissions were combined with startup and shutdown emissions and
compared to normal emissions without startup or shutdown events.

For each operating scenario, the CT emissions were represented as source groups that reflect each
operating scenario. Plot files for each source group were generated for each pollutant and averaging
period. These plot files were post-processed to determine the maximum impacts and worst-case
operating scenarios.

5.8 Toxic Air Pollutant (TAP) Impact Analysis

Because it was necessary to evaluate impacts for 11 different TAPs, these were evaluated using
exhaust parameters for a single operating scenario. The operating scenario that resulted in the
maximum 1-hour CO impact was used as the worst-case scenario for the TAP analysis. In other
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words, the exhaust parameters associated with the maximum 1-hour CO impact were used to model
each of the TAP impacts.

A single run with unit emissions (1.0 grams per second [gm/s]) for each source were performed for

each meteorological year. Because the individual sources were modeled separately (i.e. each source
represents a separate source group), scaling the impacts with the ratio of actual emissions over unit
emissions produces an accurate result.

To ensure the conservatism of this analysis, the maximum TAP emission rates over all operating
scenarios were used in the dispersion modeling post-processing. To demonstrate the accuracy of the
post-processing, sample runs using actual emissions for a specific TAP were also evaluated.

5.9 Fuel Dew Point Heater Cavity Analysis

Cavity influences of the CTO1 structure on emissions from the fuel dew point heater were evaluated
using the SCREEN3 dispersion model. Model inputs included stack and exhaust data for the dew
point heater and dimensions of the CT01 structure.

Because only a single stack was modeled, an emission rate of 1.0 gm/s was used in the SCREEN3
run. The resulting impact was then be apportioned by the estimated dew point heater emission rates
for each criteria pollutant.

The impacts estimated by SCREEN3 represent a 1-hour averaging period. For other averaging
periods, the factors on Table 5-5 from the SCREEN3 Users Guide (USEPA 1995) were used.

Table 5-5 SCREEN3 Averaging Period Factors

Averaging Period Factor
3-Hour 0.9
8-Hour 0.7
24-Hour 0.4
Annual 0.08

5.10Model Results

5.10.1 Estimated Impacts - Criteria Pollutants

The resulting estimated ambient concentrations from the GPP facility are shown on Table 5-6.
These results represent the maximum impacts from all operating scenarios. These also include
impacts from the fuel heater. For NAAQS impacts, the background concentrations presented in
Section 5.2 have been added to the facility impacts.
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Figures 5-2 through 5-8 present estimated the facility impacts over the Boise region. These figures
show contours of estimated impacts from GPP without background air quality included. These
contours show that the general air quality impact will be insignificant.

Electronic copies of the calculations and input and output dispersion modeling files have been
provided on a CD that accompanies this application. ‘

Table 5-6 Modeled Air Quality Impacts

Operating Scenario Maximum
Ambient Facility Impact with
Averaging | CT Load | Temperature | Impact Background | Percent of

Pollutant | Period (percent) (°F) (ng/ m3) (ug/ms) NAAQS
NO, Annual 60 -20 6.2 38.2 38.2%
1-Hour 60 110 1224.9 11424.9 28.6%

CO 8-Hour 60 110 200.9 3600.9 36.0%
24-Hour 60 -20 3.1 87.1 58.1%

PMio Annual 60 -20 0.5 27.5 54.9%
24-Hour 60 -20 3.1 3.1 6.3%

PM; s Annual 60 -20 0.5 - 0.5 0.9%
3-Hour 60 -20 89.2 131.2 10.1%

24-Hour 60 -20 20.9 46.9 12.9%

SO, Annual 60 -20 3.1 11.1 13.9%

5.10.2 Estimated Impacts - TAPs

TAP emissions were estimated using USEPA emission factors from AP-42 Tables 3.1-3 for the CT
and Table 1.4-3 for the fuel heater. Because the CT emissions are much greater than those from the
fuel heater, only the pollutants included in AP-42 Table 3.1-3 were included in this analysis.

The emission factors for each TAP were used to estimate emissions using the maximum fueling
rates for all operating scenarios.

Table 5-7 presents the estimated TAP emissions and impacts, and how these relate to DEQ
emission and impact standards (IDAPA 58.01.01.585 and 586).

The TAP emission rates and impacts assume continuous operations and no emission controls.
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Table 5-7 Maximum TAP Impacts

24-Hour Annual
Impact 24-Hour AAC Impact Annual AACC

TAP (ug/m’) (ug/m’) (ng/m’) (ng/m’)
1,3-Butadiene NA NA 1.98E-06 3.60E-03
Acetaldehyde NA NA 1.84E-04 4.50E-01
Acrolein 5.26E-04 1.25E+01 NA NA
Benzene NA NA 1.15E-04 1.20E-01
Ethylbenzene 2.64E-03 2.18E+04 NA NA
Formaldehyde NA NA 4.11E-03 7.70E-02
Naphthalene 1.07E-04 2.50E+03 NA NA
PAH (as Benzo(a)pyrene) NA NA 1.01E-05 3.00E-04
Propylene Oxide 2.39E-03 2.40E+03 NA NA
Toluene 1.08E-02 1.88E+04 NA NA
Xylene (Total) 5.26E-03 2.18E+04 NA NA

NA = No criteria have been established

5.10.3 Fuel Fuel Dew Point Heater Cavity Impacts

Table 5-8 presents the maximum impacts from the dew point heater SCREEN3 cavity analysis.
These impacts were estimated to occur 16 meters from the source. Although these impacts are not
predicted to occur in ambient air (i.e. beyond the facility fence line), all estimated impacts were

below the NAAQS.

Table 5-8 Maximum Dew Point Heater Cavity Impacts

5.10.3.1.1 Averaging
Pollutant Period Cavity Impact (ug/m’)
NO; Annual 14.56
1-Hour 152.87
CO 8-Hour 107.01
24-Hour 5.53
PMlo Annual 1.11
3-Hour 82.71
24-Hour 36.76
SO, Annual 7.35
p1833-ptc-app(jan.11.06).doc -5-9-
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, STATE OF IDAHO
77 DEPARTMENT OF ENVIRONMENTAL QUALITY

APPLICATION TO CONSTRUCT AN AIR POLLUTION EMITTING FACILITY
(IDAPA 58.01.01.200-.225)

SECTION 1: GENERAL INFORMATION

1. COMPANY AND DIVISION NAME
Mountain View Power, Inc

2. MAILING ADDRESS COUNTY NUMBER OF FULL-TIME EMPLOYEES
1015 West Hays Ada 7

3. CITY STATE ZIP CODE TELEPHONE NUMBER
Boise Idaho 83702 {208) 331-1898

4. PERSON TO CONTACT TITLE
Robert Looper President

5. EXACT PLANT LOCATION (IDENTIFY LOCALITY, AND INCLUDE UTM COORDINATES IF KNOWN)
567,751 meters 4,818,055 meters Zone i
6. GENERAL NATURE OF BUSINESS AND KINDS OF PRODUCTS

Generate Electricity

7. REASON FOR APPLICATION 8. LIST ALL FACILITIES WITHIN THE STATE THAT ARE UNDER YOUR
CONTROL OR UNDER COMMON CONTROL AND HAVE EMISSIONS TO
THE AIR. IF NONE, SO STATE.

permit to construct a new facility

D permit to modify an existing source
permit number NAME LLOCATION

None

D permit to construct a new source
at an existing facility

D change of owner or location
permit number
current owner

9. ESTIMATED CONSTRUCTION START DATE ESTIMATED COMPLETION DATE
May 1, 2006 July 1, 2006

10. NAME AND TITLE OF OWNER OR RESPONSIBLE OF) IClAL
Robert Looper, President ; d"\n ! g ms, Vet P“!M!f"\ F

11. In accordance with IDAPA 58.01.01.123 (Rules for the Control of Air Pollution in Idaho), | Ronal ﬂé L Willigms ,
certify based on information and belief formed after reasconable inquiry, the statements and information in the document are
true, accurate, an;?

PAT AL A . . 1 e S AL
SIGNATURE Y. p ¢ Gonesal Comsd] paTE 1/ 34/ 00

The following information, at a minimum, must be included in the application package in order for the application to be
determined complete:

A scaled plot plan clearly showing property boundaries and stack and building locations;

All calculations and assumptions used to estimate emissions;

Manufacturerls guarantees for stated control efficiencies of all control equipment;

A description of potential fugitive emissions;

A narrative description of the facility and the process from feed material in fo final product out;
A process flow diagram; and

Any other information required by the DEQ to determine the application complete.

¥y ¥ Y ¥ Y ¥ ¥
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STATE OF IDAHO
APPLICATION TO CONSTRUCT AN AIR POLLUTION EMITTING FACILITY

SECTION 2: FUEL-BURNING EQUIPMENT (complete a separate page for each unif)
1. APPLICANT'S REFERENCE NUMBER

CT01
2. EQUIPMENT MANUFACTURER AND 3. RATED HEAT 4. BURNER UNIT 5. HEAT USAGE
MODEL NUMBER INPUT CAPACITY TYPE (use code) % process % space
Siemens 501F Combustion Turbine 1,819 MMBtu/hr 10. Turbine heating
6. FUEL DATA 9. POLLUTION CONTROL EQUIPMENT
Primary | Secondary Primary Secondary
fuel type (use code) 4 type DLN++ NOx Combustors
percent sulfur Unknown manufacturer Siemens
percent ash Unknown model number
percent nitrogen Unknown % efficiency ~80
percent carbon Unknown
percent hydrogen Unknown MANUFACTURER GUARANTEED yes X no
percent moisture Unknown (Include guarantee)
heat content 935.1 (LHV) for wet scrubbers:
(percent by weight or volume} waterflow __NA __ gpm
pressure drop___ NA inches of water
7. FUEL CONSUMPTION
‘ Primary Secondary for baghouse:
Maximum amount airfcloth ratio:
burned/hour 1,949 Mscf pressure drop NA incheé of water
Normal amount
burned/year 17,073 MMscf 10. STACK OR EXHAUST DATA (Nominat)
Stack 1D CT01
Fly ash reinjection? __yes_ X _no___ n.a. Height 60 ft
8. OPERATING SCHEDULE Exit diameter 28 f
Exit gas volume| 2,306,398  lacfm
Hours per day 24 Exit gas temperature 1,081 F
Days per week 7
Weeks per year 52 (Include a separate page for each stack if multiple stacks or vents
are used)
11. CRITERIA POLLUTANT ESTIMATED EMISSIONS
Particulates Ib/hr 31.0}tons/yr 135.8|Njitrogen oxides Ib/hr 91.7\Tonsfyr | 247.1
Sulfur dioxide e | 1114 g 248.0|Volatile organic compounds Ib/hr | 159.0|Tons/yr 102.3
Carbon monoxide  |lo/hr | 1,644.614, /0 247.4
(Include calculations and assumptions)
FUEL CODES BURNER CODES
1. Natural gas 1. Spreader stoker 7. Underfeed stoker
2. Oil (specify ASTM grade number) 2. Chain or traveling grate 8. Tangentially fired
3. Wood (specify chips, bark, shavings 3. Hand fired 9. Horizontally fired
sander dust 4. Cyclone furnace 10. Other (specify)
4. Coal (specify bituminous, antracite, lignite) 5. Wet botiom (pulverized coal)
5. Other (specify) 6. Dry bottom (pulverized coal)
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STATE OF IDAHO
APPLICATION TO CONSTRUCT AN AIR POLLUTION EMITTING FACILITY

SECTION 2: FUEL-BURNING EQUIPMENT (complete a separate page for each unit)

1. APPLICANT'S REFERENCE NUMBER
FHO1
2. EQUIPMENT MANUFACTURER AND 3. RATED HEAT 4. BURNER UNIT 5. HEAT USAGE
MODEL NUMBER INPUT CAPACITY TYPE (use code) % process % space
Fuel Dew Point Heater 3.6 MMBtu/hr g. heating
160
6. FUEL DATA 9. POLLUTION CONTROL EQUIPMENT
Primary | Secondary Primary Secondary
fuel type (use code) 1 Type None
percent sulfur Unknown manufacturer
percent ash Unknown model number
percent nitrogen Unknown % efficiency
percent carbon Unknown
percent hydrogen Unknown MANUFACTURER GUARANTEED yes X no
percent moisture Unknown (Include guarantee)
heat content 935.1 (LHV) for wet scrubbers:
(percent by weight or volume) waterflow ___NA _ gpm
pressure drop____NA inches of water
7. FUEL CONSUMPTION
Primary Secondary for baghouse:
Maximum amount air/cloth ratio:
burned/hour 0.0039 MMscf pressure drop NA inches of water
Normal amount
burned/year 33.7 MMscf 10. STACK OR EXHAUST DATA (Nominal)
Stack ID FHO1
Fly ash reinjection?  yes__ X _no__ na. Height 18 ft
8. OPERATING SCHEDULE Exit diameter 2.0 ft
Exit gas volume 2,369 acfm
Hours per day 24 Exit gas temperature 1,000 F
Days per week 7
Weeks per year 52 (Include a separate page for each stack if multiple stacks or vents
are used)
11. CRITERIA POLLUTANT ESTIMATED EMISSIONS
Particulates Ib/hr 0.03{tons/yr 0-1INitrogen oxides ib/hr 0.44tons/yr 1.9
Sulfur dioxide tb/hr 022}, ns/yr 1.0\Volatile organic coumpounds  {Ib/hr 0.05(tonsfyr 0.2
Carbon monoxide  {Ib/hr 0-37tons/yr 1.6
(Include calculations and assumptions)
FUEL CODES BURNER CODES
1. Natural gas 1. Spreader stoker 7. Underfeed stoker
2. Qil (specify ASTM grade number) 2. Chain or traveling grate 8. Tangentially fired
3. Wood (specify chips, bark, shavings 3. Hand fired 9. Horizontally fired
sander dust 4. Cyclone furnace 10. Cther (specify)
4. Coal (specify bituminous, antracite, lignite) 5. Wet bottom (pulverized coal) k
5. Other (specify) 6. Dry bottom (pulverized coal)
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Appendix B-1 - ManufaCturer Data
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East Boise - Estimated Startup and Shutdown Emissions
SGT6-5000F (W501FD) Gas Turbine in Simple Cycle Operation - Rev. 00

Mod -20 °F - Normal Startup/Shutdown -~ Maximum Ramp (13.4 MW/min)
ode
NOyx CcO SO, vOC PM Time (minutes)
Startup on Gas 46.3 622 0.24 60.4 3.9 30
Shutdown on Gas 43.9 562 0.23 54.5 3.5 21
Mod 90 °F - Normal Startup/Shutdown - Maximum Ramp (13.4 MW/min)
ode
NOyx CcO SO, vOC PM Time (minutes)
Startup on Gas 38.3 537 0.20 52.3 3.8 26
Shutdown on Gas 35.9 480 0.19 46.6 3.5 17
Mod -20 °F - Normal Startup/Shutdown - Moderate Ramp (8 MW/min)
ode
NOy CO SO, vOC PM Time (minutes)
Startup on Gas 71.8 900 0.39 87.1 5.7 41
Shutdown on Gas 69.4 840 0.38 81.1 5.4 32
Mod 90 °F - Normal Startup/Shutdown - Moderate Ramp (8 MW/min)
ode
NOx CcO 80, VOC PM Time (minutes)
Startup on Gas 58.5 765 0.31 74.1 5.6 34
Shutdown on Gas 56.2 707 0.30 68.4 5.2 25
Mod -20 °F - Optional Fast Startup/Shutdown - Maximum Ramp (30 MW/min)
ode
NOy CO SO, vOC PM Time {minutes)
Startup on Gas 19.9 259 0.11 25.1 1.6 12
Shutdown on Gas 16.9 184 0.09 17.6 1.2 7
Mod 90 °F - Optional Fast Startup/Shutdown - Maximum Ramp (30 MW/min)
ode
NOx CcO SO, vOC PM Time (minutes)
Startup on Gas 16.4 222 0.09 21.6 1.8 11
Shutdown on Gas 13.4 150 0.07 14.4 1.2 6

General Notes

1.) Data is for one gas turbine unit.

2.) Gas fuel must be in compliance with Siemens Fuel Specifications.

3.) Emissions estimates are at the gas turbine exhaust stack outlet and exclude ambient air contributions.

4.) Emissions estimates are based on new and clean conditions.

5.) VOC consist of total hydrocarbons excluding methane and ethane and ar e expressed in terms of methane (CH,).

6.) Particulate (PM) emissions are based on USEPA Methods 5/202 and as sume a max. fuel sulfur content of 0.2 grains $/100 scf.

7.) Please be advised that the information contained in this transmittal has been prepared and is being transmitted per customer
request specifically for information purposes only. Such information is not intended to be used for evaluation of plant design
and/or performance relative to contractual commitments. Data included in any permit application or Environmental impact
Statement is strictly the customer's responsibility. Siemens is available to review permit application data upon reques t.

Startup / Shutdown Emissions Notes

1.) Startup emissions estimates are from gas turbine ignition through 100% l oad.

2.) Normal startup assumes 14 minutes from tumning gear to synchronization.

3.) Normal shutdown assumes 100% load to FSNL (full speed no load) with 5-minute cooldown at FSNL.

4.) Optional Fast startup assumes 5 minutes from turning gear to synchronization.

5.) Optional Fast shutdown assumes 100% load to FSNL with no cooldown at FSNL.

6.) Operator actions do not extend s tartup or shutdown.

7.} ltis assumed that there is no restriction from the interconnected utility for loading the gas turbine from synchronization to
100% load within the time considered for the startups.

Siemens Power Generation Proprietary Information 9/13/2005



East Boise - Estimated Startup and Shutdown Emissions
SGT6-5000F (W501FD} Gas Turbine in Simple Cycle Operation - Rev. 01

-20 °F - Normal Startup/Shutdown - -20 °F - Normal Startup/Shutdown -
Mode Moderate Ramp (8 MW/min} Moderate Ramp (8 MW/min)
NOy - DLN NOx - DLN ++ Time (Minutes)
Startup on Gas 71.8 49.7 41
Shutdown on Gas 69.4 47.3 32

General Notes

1.) Data is for one gas turbine unit.

2.} Gas fuet must be in compliance with Siemens Fuel Specifications.

3.) Emissions estimates are at the gas turbine exhaust stack outlet and exclude ambient air contributions.

4.) Emissions estimates are based on new and clean conditions.

5.) Please be advised that the information contained in this transmittal has been prepared and is being transmitted per customer
request specifically for information purposes only. Such information is not intended to be used for evaluation of plant design
and/or performance relative to contractual commitments. Data included in any permit application or Environmental impact
Statement is strictly the customer's responsibility. Siemens is available to review permit application data upon request.

Startup / Shutdown Emissions Notes

1.) Startup emissions estimates are from gas turbine ignition through 100% load.

2.) Normal startup assumes 14 minutes from tuming gear to synchronization.

3.) Normal shutdown assumes 100% load to FSNL (full speed no load) with 5-minute cooldown at FSNL.

4.) Operator actions do not extend startup or shutdown.

5.) itis assumed that there is no restriction from the interconnected utility for loading the gas turbine from synchronization to

100% load within the time considered for the startups.

Siemens Power Generation, inc. Proprietary Information

12-14-2005



Quotation Number:
Job Order Number, 59437

Sivalls lnc” Odessa’ Texas Customer: Siemens - Bennett Min.
Service: indirect Heater
Calculation By: 8B
7112104 4:04:12 PM

CONBUSTION CALCULATIONS

ltern Value Min. Max,
Data Entry

Total Nominal Hest Duty, MMBTW i 36 Q 300
Tolal Actual Heat Duty, MMBTUM: 305 ] 300
Therma Efficiency, %: 70, L] . 100
Excess A, % Q. ¢ 008
Btack Gas Temperature, *F: 1000, 800 2000
Stack Diameter, inches: 24 in0.d ng i
Number of Fire Tubes: 1 na na
Standards

Fius fo Fuel Ratio, cuft/cufl: 11.62 g 106
Air to Fuet Ratio, cuft./ou.ft: 1047 g 100
Fuel Gas HHV, BTUISCF: 1000. 700 1200

Catculated Values {Total Emmisions Data)

Fuel Gag Usage, SCFly 43571428
Flug Gas Generated, SCFhn 506830,
Actusl Flue Gas Rate (including execess air), ACFHhz: 142153.4615

Stack Cross Sectional Ares, st 34134
Actugl Stack Gas Velocity ftisec: 12693
Sulfur Dicyide, thsfhr: 0.0026143
Nitrogen Qxides, heihe QA3T143
Carbon Monoxide, tbsfhr: £.386
Particuiates {filterable), s/ 0.0082788
Particulates {condensible}, bsihr: 00248357
Total Organic Compounds, ios/br 0.0478285

NOTE: 502 is based un 0.2 grains hydrogen sulfide/ 100 SCF of fugt

REFERENCE: U.5. Evironmental Protection Agency, "Compitation of Air Pollutant Emission Factors™, Judy 1898, Tebies 1.4-1 to 1.4-3



Gateway Power Plant Application for Permit to Construct

Appendix B-2 - CT Emissions and Exhaust Calculations

_ pl833-pte-app(jan.11.06).doc




Gateway Power Plant

Calculation Constants
Calculation Constants

Mol Wt
Pollutant Ib/lbmol
NO2 46
CO 28
VOC (as CH4) 16
S0O2 64
Formaldehyde 30

Fuel

Fuel S Content gr/100dscf 28.571 Ib/MMdscf

TU/b 935.1 BTU/scf

Nat Gas Heat Content (LHV)
Nat Gas Heat Content (HHV) TUMb 1038.4 BTU/scf
Exhaust Molar Density = cf/ib-mol
Base Temperature =

Standard Temperature =

Standard Pressure =

PM10 Factor =

Heat Rate and Exhaust Flow Adjustment Factor =

Site Elevation

Site Ambient Pressure 13.09 psi

Emission Rate Contingency

sample-calc1.xis, Constants, 1/11/2006, G. Frisbie
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Gateway Power Plant

Startup Emissions Data

Startup Emissions - Simple Cycle

Contingency Increase 15%

CT1 (LB)
Condition NOx CcOo vVOoC
Startup 497 900.0 87.1

Shutdown Emissions - Simple Cycle

CT1(LB)
Condition NOx CO VOC
Shutdown 47.3 840.0 81.1

Calculations
Startup/Shutdown Emissions
CT1 (LB/HR)

Condition NOx co vOoC
Startup 83.64 1514.63 146.58
Shutdown 101.98 1811.25 174.87

sample-calc1.xls, Startup Emissions, 1/11/2006, G. Frisbie

$02
39.0

S02
38.0

S02
65.63
81.94

PM
5.7

PM
54

PM
9.59
11.64

Duration
{min)
41.0

Duration
(min}
32.0

Duration
{hrs)
0.68
0.53



Gateway Power Plant
Startup Schedule

Startup Schedules and Downtime

Averaging Period

1 3 8 24 8760
Number of Starts 1 3 8 10 400
Downtime (hours) 0 0 0 0 0

sample-calc1.xs, Startup Schedule, 1/11/2006, G. Frisbie



Gateway Power Plant
Calculated Maximum Emission Matrix (gm/s)

S02 PM10
1-Hour WOB0ON1 60% . . 9.89 2.92
3-Hour WOG0N1 60%
8-Hour WOGON1 60%
24-Hour WO60N1 60%
Annual WOG0ON1  60%
1-Hour WO60N2 60% .
3-Hour WO60NZ 60% 0 11.56 207.40
8-Hour WOBON2  60% 0 11.56 20000
24-Hour WOBON2  60%
Annual WO60N2  60%
1-Hour WOBON3  60%
3-Hour WOBON3  60%
8-Hour WOB0N3 60%
24-Hour WOBON3  60%
Annual WOB0ON3  60%
1-Hour WOBON4  60% .
3-Hour WOB0N4 60% 11.56
8-Hour WOBON4  60% 11.56 7
24-Hour WOB0ON4  60%
Annual WO60N4 60%
1-Hour WOBON6 60%
3-Hour WOEONS 60%
8-Hour WOBONG6  60%
24-Hour WOG60N6  60%
Annual WOBONG 60%
1-Hour WOBON7  60%
3-Hour WOBON7  60%
8-Hour WOBON7  60%
24-Hour WOGBON7  60%
Annual WOBON7 60%
1-Hour WO70N1  70%
3-Hour WO7ON1  70%
8-Hour WO7ON1T 70%
24-Hour WO7ON1  70%
Annual ' WO70N1  70%
1-Hour WO70N2  70% .
3-Hour WO70N2 70% 11.56
8-Hour WO7ON2 70% 11.567
24-Hour WO7ON2  70%
Annual WO70N2 70%
1-Hour WO7ON3  70% .
3-Hour WO7ON3  70% 50 11.56 207.40
8-Hour WO70N3  70% 50 11.56
24-Hour WO7ON3  70%
Annual WO70N3 70%
1-Hour WOTONE6 70%
3-Hour WO70N6  70%
8-Hour WO70N6  70%
24-Hour WO7ON6  70%
Annual WO70N6  70%
1-Hour WOT7ON7  70%
3-Hour WO70N7 70%
8-Hour WO70N7 70%
24-Hour WO7ON7  70%
Annual WO7ON7  70%
i-Hour WO8BONZ  80%
3-Hour WO8BON2  80%
8-Hour WOBON2  80%
24-Hour WOBON2  80%
Annual WO80ON2  80%
1-Hour WOBON3  80%
3-Hour WOSBON3  80%
8-Hour WOBON3  80%
24-Hour WOBON3  80%
Annual WOBON3  80%
1-Hour WOBONE  80%

ss-cale.xls, W 501F-SC, 1/10/2006, G. Frisbie



3-Hour WO8ONG
8-Hour WOBON6
24-Hour WOBONS
Annual WOBONGE
1-Hour WO90N2
3-Hour WOSON2
8-Hour WO9ON2
24-Hour WO90N2
Annual WOS0N2
1-Hour WO90ON3
3-Hour WWO9ON3
8-Hour WWO9ON3
24-Hour WOQ0ON3
Annual  WOQON3
1-Hour WO90N6
3-Hour WOSONS
8-Hour WO9ONG6
24-Hour WOQONG
Annual  WO90N6
i-Hour W100ONT1
3-Hour W100N1
8-Hour W100N1
24-Hour W100N1
Annual  W100N1
1-Hour W100N2
3-Hour W100ON2
8-Hour W100N2
24-Hour W100N2
Annual  W100N2
1-Hour W10ON3
3-Hour W100N3
8-Hour W100ON3
24-Hour W100N3
Annual  W100N3
1-Hour W100Y4
3-Hour W100Y4
8-Hour W100Y4
24-Hour W100Y4
Annual W100Y4
1-Hour W10ONS
3-Hour W100NS
8-Hour W100NS5S
24-Hour W100NS
Annual W100N5
1-Hour W100Y5
3-Hour W100Y5
8-Hour W100Y5
24-Hour W100Y5
Annual  W100Y5
1-Hour WI10ONG
3-Hour W100N6
8-Hour W100N6
24-Hour W100N6
Annual  W100N6
1-Hour W100Y6
3-Hour W100Y6
8-Hour W100Y6
24-Hour W100Y6
Annual  W100Y6
1-Hour W100N7
3-Hour W100ON7
8-Hour W100ON7
24-Hour W100N7
Annual  W100ON7

Gateway Power Plant

Calculated Maximum Emission Matrix (gm/s)

80%
80%
80%
80%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
95%
95%
95%
95%
95%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

ss-calc.xls, W 501F-SC, 1/10/2006, G. Frisbie

NOx
11.56

14.01

S$02 PM10

276




Model input Data - English Units

Rectangular Stack =

Engine l.oad
WOB0N1 60%
WO60N2 60%
WOB0N3 60%
WOB0N4 60%
WOBONG 60%
WOB0ON7 60%
WO70N1 70%
WO70N2 70%
WO70N3 70%
WO70NB 70%
WO70N7 70%
WOBON2 80%
WO80N3 80%
WOBON6 80%
WO90N2 90%
WO90N3 90%
WO30N6 90%
W100N1 95%
W100N2 100%
W100N3 100%
W100Y4 100%
W100N5 100%
W100Y5 100%
W100N6 100%
W100Y6 100%
W100N7 100%

Model Input Data - Metric Units

Engine Load
WOG0N1 60%
WO60N2 60%
WOB0N3 60%
- WOB0N4 60%
WOB0NG 60%
WOB0N7 60%
WO70N1 70%
WO70N2 70%
WO70N3 70%
WO70NG 70%
WO70N7 70%
WOB0N2 80%
WOBON3 80%
WOBONG 80%
WO90N2 90%
WO90N3 90%
WOS0NG 90%
W100N1 95%
W100N2 100%
W100N3 100%
w100Y4 100%
W100N5 100%
W100Y5 100%
W100N6 100%
w100Y6 100%
W100N7 100%

27

Ambient
Temp
F)

-20

0

50

59

100
110
-20

4]

50

100
110

0

50

100

0

50

100
-20

0

50

59

90

90

100
100
110

Ambient
Temp
7

-20

0

50

59

100
110
-20

0

50

100
110

0

50

100

o]

50

100
-20

Gateway Power Plant
Modeling Exhaust Data Summary

feet by

Ambient
RH
(%)

100%
100%
60%
60%
10%
10%
100%
100%
60%
10%
10%
100%
60%
10%
100%
60%
10%
100%
100%
60%
60%
20%
20%
10%
10%
10%

Ambient
RH
(%)

100%
100%
60%
60%
10%
10%
100%
100%
60%
10%
10%
100%
60%
10%
100%
60%
10%
100%
100%
60%
60%
20%
20%
10%
10%
10%

eng-data-4.xls, Model-Ex-SC, 1/10/2006, G. Frisbie

22 feet =

Evap
Cooler
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
85%
OFF
85%
OFF
85%
OFF

Evap
Cooler
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
0.85
OFF
0.85
OFF
0.85
OFF

Exhaust
Fiow
(acfm)
2,108,915
2,067,716
1,962,134
1,938,229
1,810,700
1,784,168
2,306,549
2,258,221
2,136,599
1,955,461
1,922,773
2,448,985
2,315,654
2,105,426
2,633,296
2,488,482
2,256,403
2,793,899
2,836,670
2,676,445
2,670,572
2,485,470
2,609,802
2,435,006
2,571,605
2,387,176

Exit
Height
(m)
18.29
18.29
18.29
18.29
18.29
18.29
18.29
18.29
18.29
18.29
18.29
18.29
18.28
18.29
18.29
18.29
18.29
18.29
18.29
18.29
18.28
18.29
18.29
18.29
18.29
18.29

28 feet equivalent diam

Exhaust
Temp
(F)
1,032
1,043
1,074
1,081
1,117
1,127
1,032
1,043
1,074
1,117
1,127
1,043
1,074
1,417
1,043
1,074
1,117
1,032
1,043
1,074
1,077
1,109
1,090
1,117
1,098
1,127

Exit
Temp
(K)
828.8
834.4
851.6
855.9
875.9
881.4
828.8
834.4
851.6
875.9
881.4
834.4
851.6
875.9
834.4
851.6
8758
828.8
834.4
851.6
853.5
871.5
860.8
875.9
865.3
881.4

Exit
Diam

(i)
28

28
28
28

Exit
Vel
(m/s)
18.04
17.68
16.78
16.58
15.49
15.26
19.73
19.31
18.27
16.72
16.44
20.94
19.80
18.01
22.52
21.28
19.30
23.89
24.26
22.89
22.84
21.26
22.32
20.82
21.99
20.42

Exit
Height
)
60
60
60
60

Exit
Diam
(m)
8.382
8.382
8.382
8.382
8.382
8.382
8.382
8.382
8.382
8.382
8.382
8.382
8.382
8.382
8.382
8.382
8.382
8.382
8.382
8.382
8.382
8.382
8.382
8.382
8.382
8.382



2010
Lo-EEL

2036
L0-aLL
L0-30°L
10841
L1020t
10-32°1
0.5 1441
L0-3e7
L0-3e
20326
1034
19T
z0-30'8
20-38'6
Lo-3Lt
20-35°L
20-3L°L
20-36'8
20-38'6
L0-30"t
20308
20-36'9
20-98'2
20-30'8
20388
20-81'6
(a1

(lejoL) suaihy

50-3¥'9

(1e301) suajhy

10-32°2
10-39'Z

10302
10322
LO-E0'T
1032
8- 14
1082
10-35°C
10-H92
10-39°7
10-38'1
1082
10-35°2
=Tt
10-30°C
10822
10-35't
10-39°L
088’}
1o-30°2
Lo-31'e
Lo-ay't
10-39'4
10-39'4
10391
1038l
10-36°)
{aujar}

ausnjo}l

$0-3e’t

suano} xQ ausjhdold

20-36'
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_ Gateway Power Plant Application for Pefmit to Construct
Appendix B-3 - Fuel Heater Data and Calculations
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Gateway Power Plant

Fuel Heater Cavity Impact Calculations

Modeled Emission Rate = 1 gm/s
Cavity Impact = 3312 ug/m™3
Facility Cavity

Emissions Averaging Impact
(gm/s) Factor (ug/m”3)

NO2 Annual 0.0549 0.08 14.56
CO 1-Hour 0.0462 1 152.87
8 -Hour 0.0462 0.7 107.01
PM10 24 -Hour 0.0042 0.4 5.53
Annual 0.0042 0.08 1.11
S02 3-Hour 0.0277 0.9 82.71
24 -Hour 0.0277 0.4 36.76
Annual 0.0277 0.08 7.35

fuel-heater.xls, Cavity, 1/10/2006, G. Frisbie



Gateway Power Plant Application for Permit to Construct

Appendix B-4 - Sample Calculations

p1833-ptc-app(jan.11.06).doc




Sample CT Emission Calculation

Gateway Power Plant

Sample Exhaust Flow and NOx Mass Emission Rate Calculation

Load (%)
100%

Engine
W100N2

Exhaust Flow

Ambient
Temp (F)

o]

3,934,295 Ib/hr

Engineering Data

NOx Emissions =

Exhaust Mol Weight Wet 28.45 lb/ibmol  Engineering Data
Exhaust Mol Weight Dry 29.33 Ib/bmol  Engineering Data
Exhaust H20 7.75% Engineering Data
Exhaust O2 Wet 12.49% Engineering Data
Ehaust O2 Dry 13.54% Engineering Data
Ideal Gas Density 359 scfftbmol
NOx Mol Weight 486 Ib/lbmol
Exhaust Temp 1,043 deg F
Base Temperature 460 deg F
Standard Temperature 32 degF
Ambient Pressure 13.09 psi
Standard Pressure 14.70 psi
Exhaust Fiow
3,934,295 b * 1 Ibmol = 138,264 Ibmol wet
1 hr 28.45 b hr
138,264 ibmol wet * 359 scf =
hr Ibmol
49,636,740 scf * ( 460 + 1,043 ) *
hr ( 460 + 32)
170,200,198 acf * 1 hr
hr 60 min
Mass Emission Calculation
Remove H20 from Exhaust
H20 Volume 138,264 Ibmol * 7.75%
138,264 Ibrmol - 10,710
Correct to 15% 02
21.00% - 13.54%
21.00% - 15.00%
127,554 *( 7.46%
6.00%

12.5 ppmvd @ 15% O2

158,685 *

2.0 Ibmol NOx

10% Contingency

File - sample-calc1.xis, Sheet - Sample-NOx-W, Date - 1/11/20086, G. Frisbie

1 hr

91.2

12.5

1.00E+06

il

49,636,740 scf

hr

14.70
13.08

2,836,670

10,710

127,554

7.46%

6.00%

158,685

2.0

tbmol

= 170,200,198 acf
hr

acf
min
Ibmol H20
hr
ibmol exhaust dry
hr
Ibmol exhaust dry corrected to 15% 02
hr
tbmol NOx
hr

91.2  IbNOx

hr
0.10 ) = 100.4 Ib NOx

hr



Gateway Power Plant

Sample CT Emission Calculation

Sample Exhaust Flow and CO Mass Emission Rate Calculation

Engine
WOBON1

Load (%}
60%

Exhaust Flow

Ambient
Temp (F)

-20

2,948,840 Ib/hr

Engineering Data

Exhaust Mol Weight Wet 28.49 ib/lbmol  Engineering Data
Exhaust Mol Weight Dry 29.31 Ib/bmol  Engineering Data
Exhaust H20 7.20% Engineering Data
Exhaust 02 Wet 13.01% Engineering Data
Ehaust O2 Dry 14.02% Engineering Data
Ideal Gas Density 359 scf/ibmol
CO Mol Weight 28 Ib/ibmol
Exhaust Temp 1,032 deg F
Base Temperature 460 deg F
Standard Temperature 32 degF
Ambient Pressure 13.09 psi
Standard Pressure 14.70 psi
Exhaust Flow
2,048,840 b * 1 bmol = 103,489 Ibmol wet
1 hr 28.49 b hr
103,489 Ibmol wet * 359 scf = 37,152,540 scf
hr ibmol hr
37,152,540 scf * ( 460 + 1,032) * 14.70
hr ( 460 + 32) 13.08
126,534,800 acf * 1 hr = 2,108,915
hr 60 min
Mass Emission Calculation
Remove H20 from Exhaust
H20 Volume 103,489 Ibmol * 7.20% = 7,451
103,489 Ibmol - 7,451 = 96,038
Correct to 15% 02
21.00% - 14.02% = 6.98%
21.00% - 15.00% = 6.00%
96,038 * 6.98% y = 111,703
6.00%
CO Emissions = 50 ppmvd @ 15% O2
111,703 * 50 = 5.6
1.00E+08
5.6 ibmol NOx * 28 b =
1 hr 1 ibmot
10% Contingency 156.4 *{ 1 +

File - sample-calic1.xls, Sheet - Sample~-CO-W, Date - 1/11/2008, G. Frisbie

= 126,534,900 acf
hr
acf
min
ibmol H20
hr
Ibmol exhaust dry

hr

Ibmol exhaust dry corrected to 15% O2

hr
tbmol CO
hr
1864 bCO
hr
0.10 y = 172.0

b CO

hr



Gateway Power Plant

Sample CT Emission Calculation

Sample Exhaust Flow and VOC Mass Emission Rate Calculation

Ambient
Engine Load (%) Temp {F)
WO60N1 60% -20

Exhaust Flow

2,948,840 Ib/hr

Engineering Data

Exhaust Mol Weight Wet 28.49 Ib/lbmol  Engineering Data
Exhaust Mol Weight Dry 29.31 Ib/lbmol  Engineering Data
Exhaust H20 7.20% Engineering Data
Exhaust 02 Wet 13.01% Engineering Data
Ehaust O2 Dry 14.02% Engineering Data

Ideal Gas Density

359 scf/ibmol

VOC Mol Weight 16 Ib/ibmol
Exhaust Temp 1,032 deg F
Base Temperature 460 deg F
Standard Temperature 32 degF
Ambient Pressure 13.09 psi
Standard Pressure 14.70 psi
Exhaust Flow
2,948,840 b * 1 Ibmol = 103,489 ibmol wet
1 hr 28.49 b hr
103,489 Ibmol wet * 359 scf = 37,152,540 scf
hr {bmol hr
37,152,540 scf * ( 460 + 1,032) * 14.70
hr ( 460 + 32) 13.09
126,534,900 acf * 1 hr = 2,108,915
hr 60 min
Mass Emission Calculation
Remove H20 from Exhaust
H20 Volume 103,489 lomol * 7.20% = 7,451
103,489 ibmol - 7,451 = 96,038
Correct to 15% O2
21.00% - 14.02% = 6.98%
21.00% - 15.00% = 6.00%
96,038 = 6.98% ) = 111,703
6.00%
VOC Emissions = 10 ppmvd @ 15% 02
111,703 * 10 = 14
1.00E+086
1.1 Ibmol NOx * 16 b =
1 hr 1 Ibmol
10% Contingency 17.9 * 1 +

File - sample-calc1.xls, Sheet - Sample-VOC-W, Date - 1/11/2006, G. Frisbie

= 126,534,900 acf
hr
acf
min
Ibrmol H20
hr
Ibmol exhaust dry

hr

ibmol exhaust dry corrected to 15% 02

hr

Ibmol VOC

hr

17.9 bVOC
hr

0.10 19.7

b VOC

hr
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Gateway Power Plant Application for Permit to ConsiFict

Gateway Power Plant
Synthetic Minor Compliance Plan and Certification

CTO1 at the Gateway Power Plant may have potential air emissions of NOy, SO,, and CO in excess
0f 250 tons per year (ton/yr). Therefore, annual emissions of any criteria pollutant from this source
will be limited to less than 250 ton/yr through a combination of continuous monitoring and
enforceable permit restrictions.

As this facility will be applicable to Phase II Acid Rain regulations, NOy and SO, emissions will be
monitored with continuous emission monitoring systems (CEMS) that will comply with the Title
IV requirements in 40 CFR Part 75 (Continuous Emission Monitoring). NOy and a diluent gas will
be monitored in the exhaust gas stream. SO, emissions will be assessed using an approved fuel
sulfur monitoring schedule. CO emissions will be monitored using the appropriate CEMS
specification in 40 CFR Part 60 Appendix B.

The continuous monitoring systems will follow all applicable certification and quality assurance
procedures included in the regulations cited above.

NO,, SO,, and CO emissions will be monitored, using the above methods, at all times when the
equipment is operating including startups, shutdowns, and malfunctions. This monitoring will begin
as soon as the initial commissioning and calibration of the power plant, emission controls, and
monitoring equipment are completed.

Idaho DEQ will be notified whenever its rolling 12-month average emission rate of any criteria
pollutant exceeds 240 tons. If the rolling 12-month average emission rate of any criteria pollutant
reaches 249 tons, CT01 will cease operations through the remainder of the month.

Based on information and belief formed after reasonable inquiry, the statements and information in
this document are true, accurate, and complete.
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January 31, 2006

Bill Rogers

Regional Permit Program Coordinator
Idaho Department of Environmental Quality
1410 N. Hilton

Boise, Idaho 83706

Dear Mr. Rogers

Here are the electronic data and modeling files for the Gateway Power Plant Permit to
Construct application.

Sincerely,

Gordon Frisbie
Air Quality Specialist

Attachment — Data and Modeling CD

RECEIVED
FEB 0 1 2006
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